Historic,  archived  document 

Do  not  assume  content  reflects  current 
scientific  l<nowledge,  policies,  or  practices 


Book_J  1- 


llnturrBttg  of  Matttr 


ro9 


Maine  AjricDU  ExperimeDt  Station 


ORONO 


BULLETIN  No.  176 


JANUARY,  1910 


THE  LIGAMENTS  OF  THE  OVIDUCT  OF  THE 
DOMESTIC  FOWL 


CONTENTS.  PAGE 

Development  of  Oviduct  and  its  Ligaments   2 

Oviduct  and  Ligaments  in  the  Adult   6 

Musculature  of  Ligaments   8 

Relation  of  Cranial  End  of  Oviduct  to  Ovary   12 

Summary    19 

Description  of  Plates   ig 


MAINE 

AGRICULTURAL  EXPERIMENT 
ORONO,  MAINE. 


STATION 


THE   STATION  COUNCIL. 


PRESIDENT  GEORGE  E.  FELLOWS, 
DIRECTOR  CHARLES  D.  WOODS, 
JOHN  A.  ROBERTS,  Norway, 
CHARLES  L.  JONES,  Corinna, 
SAMUEL  W.  GOULD,  Skowhegan, 
AUGUSTUS  W.  GIL^klAN.  Foxcroft, 
EUGENE  H.  LIBBY,  Auburn, 
CHARLES  S.  POPE,  Manchester, 
RUTILLUS  ALDEN,  Winthrop, 


President 
Secretary 

I    Committee  of 

I  Board  of  Trustees 
..  > 

Commissioner  of  Agriculture 
State  Grange 
State  Pomological  Society 
State  Dairymen's  Association 


And  the  Heads  and  Associates  of  Statiox  DEPARtMENTs. 


THE   STATION  STAFF. 


ADMINISTRATION 


BIOLOGY 


CHEMISTRY 


'ENTOMOLOGY 


CHARLES  D.  WOODS,  Sc.  D.,  Director 
HARRY  M.  WOODS.  A.  B.  Asst.  to  the  Director 
BLANCHE  F.  POOLER, 
RALPH  K.  JONES.  B.  S., 
CHARLES  J.  DUNN, 
GRACE  M.  COLBLTIN, 

RAYMOND  PEARL.  Ph.  D.. 
FRANK  M.  SURFACE,  Ph.  D., 
^  MAYNIE  R.  CLUTIS,  A.  M.. 
WALTER  ANDERSON. 
LOTTIE  E.  McPHETERS, 

( JAMES  M.  B.\RTLETT,  M.  S., 
I  HER;MAN  H.  HANSON,  M.  S., 


Stenographer 
Librarian 
Treasurer 
Bookkeeper 

Biologist 
Associate 
Assistant 
Poultryman 
Computer 

Chemist 

Ass:7ciate 


ALBERT  G.  DURGIN.  M.  S., 


Assistant 

EDITH  M.  PATCH,  B.  S..  Entomologist 
OSKAR  A.  JOHANNSEN.  Ph.  D..  Associate 

Laboratory  Assistant 


HORTICULTURE 

PLANT 

PATHOLOGY 


[ALICE  W.  AVERILL 

WALTER  BONNS 

[WARNER  J.  MORSE, 
CHARLES  E.  LEWIS, 

JOHN  su:mmers. 

HIGHMOOR  FARM  WELLINGTON  SINCLAIR,  Superintendent 
ROYDEN  L.  HAjMMOND,  Seed  Analyst  atid  Photographer 

HENRY  A.  MILLETT,  Meteorological  Observer  and  Janitor 


B.  S.,  Associate 

M.  S..  Pathologist 
Ph.  D.,  Associate 
Laboratory  Assistant 


E4- 


BULLETIN  No.  176. 


THE  LIGAMENTS  OF  THE  OVIDUCT  OF  THE 
DOMESTIC  FOWL.* 

By 


The  oviduct  of  a  laying  hen  is  a  large,  much  coiled  tube  filling 
a  large  part  of  the  left  half  of  the  abdominal  cavity.  It  is  sus- 
pended from  the  dorsal  body  wall  and  lies  dorsal  to  the  abdom- 
inal air  sac.  Its  anterior  end  is  expanded  into  a  large  funnel 
which  is  spread  out  beneath  the  ovary  in  such  a  way  that  the 
mouth  of  the  tube  faces  the  ovary.  In  cer  in  experimental 
work  on  the  oviduct  which  has  been  for  s  time  in  progress 
m  this  laboratory,  particular  interest  was  aroused  by  the  fact 
that  when  the  oviduct  is  in  functional  (laying)  condition  the 
outer  portion  of  its  wall  .in  the  albumen  secreting  region  is  very 
thin.  The  main  part  of  the  oviduct  wall  is  made  up  of  the 
thick  albumen  and  membrane  secreting  glands.  The  muscular 
and  peritoneal  layers  are  very  thin,  except  in  the  region  of  the 
uterus  and  vagina.  Notwithstanding  this  fact  the  oviduct  is 
capable  of  very  marked  and  long  continued  peristalsis.  One  is 
impressed  with  the  fact  that  there  is  apparently  a  great  dispro- 
portion between  the  amount  of  musculature  in  the  walls  of  the 
duct  and  the  degree  of  physiological  activity  of  this  organ.  It 
seems  to  the  observer  impossible  that  so  powerful  a  peristalsis 
can  be  maintained  solely  by  so  very  thin  a  muscle  layer. 


Maynie  R.  Curtis. 


Introduction. 


*  Papers  from  the  Biological  Laboratory  of  the  Maine  Experiment 
Station.    No.  i6. 
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This  apparent  disproportion  between  structure  and  function 
led  to  the  undertalcing  of  the  present  investigation.  It  was 
desired  to  determine  whether  there  did  not  exist  some  other 
muscular  apparatus  besides  that  intrinsic  in  the  oviduct  wall 
which  could  aid  in  the  peristaltic  activity  of  the  organ.  As 
a  matter  of  fact  it  was  found  that  there  is  a  highly  developed 
muscular  apparatus  in  the  ligaments  of  the  oviduct.  This  mus- 
culature is  directly  connected  with  that  which  is  intrinsic  in  the 
oviduct.  Its  existence  at  once  gives  the  clue  to  the  solution  of 
the  puzzle  of  the  apparent  disproportion  between  structure  and 
function  in  the  physiology  of  the  oviduct.  It  appears  that  this 
disproportion  is  only  apparent,  not  real. 

The  purpose  of  the  present  paper  is,  (a)  to  describe  the  liga- 
ments which  suspend  the  oviduct  from  the  body  wall,  maintain 
the  convolutions  in  the  tube  and  hold  the  funnel  in  position  to 
receive  the  mature  yolks  from  the  ovary,  and  (b)  to  describe 
the  bundles  of  muscle  fibers  which  occur  in  these  ligaments  and 
are  continuous  with  the  musculature  of  the  walls  of  the  oviduct. 

Tiiiv  Development  of  the  Oviduct  axd  its  Ligaments. 

The  relation  of  the  oviduct  to  its  ligaments  is  clear  when 
studied  in  the  light  of  its  origin,  development,  and  growth. 
The  present  study  began  with  the  oviducts  of  chicks  just  out 
of  the  shell  but  in  order  to  make  the  relations  of  the  duct  more 
easily  understood  it  will  be  well  to  begin  the  account  with  its 
origin.  The  embryological  facts  presented  are  taken  from 
Lillie's*  description. 

The  formation  of  the  oviduct  is  preceded  by  the  thickening 
of  a  strip  of  peritoneum  on  the  surface  of  the  Wolffian  body 
immediately  ventral  to  the  ^^'olffian  duct.  This  strip  of  thick- 
ened peritoneum,  the  tubal  ridge,  appears  on  the  fourth  day  of 
incubation.  It  first  arises  at  the  anterior  end  of  the  Wolffian 
bodv  and  dif¥erentiates  rapidly  backward  to  the  cloaca.  Soon 
after  its  formation  a  groove  appears  at  its  cranial  end.  The 
lips  of  this  groove  fuse  caudally  forming  a  very  short  tube  open 
craniallv  to  the  abdominal  cavity  and  ending  blindly  behind. 
This  tube  soon  separates  from  the  tubal  ridge.    The  lips  of  the 


*  Lillie,  F.  R.  The  Development  of  the  Chick.   New  York  (Holt").  190S. 
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opening  into  the  body  cavit}'  form  the  funnel  {ostium  tuhae 
abdominale  or  infundibulum)  and  the  short  tube  forms  the 
cranial  end  of  the  tubular  portion  of  the  oviduct.  The  rest  of 
the  oviduct  arises  by  the  caudal  elongation  of  this  short  anterior 
portion  which  grows  backward  between  the  tubal  ridge  and  the 
Wolffian  duct  to  the  cloaca. 

As  development  proceeds  the  duct  enlarges  and  begins  to 
project  from  the  ventral  surface  of  the  Wolffian  body.  The 
peritoneum  of  the  tubal  ridge  which  covers  the  duct  becomes 
thin  like  the  adjacent  peritoneum.  As  development  continues 
the  oviduct  projects  farther  from  the  surface  of  the  Wolffian 
body  which  soon  degenerates.  The  oviduct  is  finally  suspended 
by  a  ligament  formed  by  a  double  sheet  of  peritoneum  contin- 
uous at  the  dorsal  margin  of  the  oviduct  with  the  peritoneum 
which  surrounds  the  duct  and  reflected  from  the  peritoneum 
covering  the  dorsal  body  wall  and  permanent  kidney  along-  the 
line  of  origin  of  the  oviduct.  At  the  end  of  incubation  this 
sheet  of  peritoneum  which  suspends  and  surrounds  the  oviduct 
is  continued  a  little  below  the  ventral  margin  of  the  oviduct  as 
a  narrow  fold.  The  part  of  this  sheet  of  peritoneum  dorsal  to 
the  duct  may  be  designated  as  the  dorsal  ligament  of  the  ovi- 
duct (Fig.  i)  and  the  part  ventral,  as  the  ventral  ligament  of 
the  oviduct-'  (Fig.  i). 


Fig.  I.  Diagram  showing  relations  of  the  oviduct  and  its  ligaments  at 
the  time  of  hatching.  A,  anterior  elongation  of  funnel ;  P,  posterior 
elongation  of  funnel. 


.  At  the  time  of  hatching  the  oviduct  is  still  a  straight  thin 
walled  tube  somewhat  differentiated  into  the  parts  clearly  dis- 
tinguishable in  the  functional  duct.    These  are  (a)  the  funnel 


*  This  fold  of  peritoneum  which  forms  the  ventral  ligament  occupies 
the  position  described  for  the  tubal  ridge  and  it  seems  possible  that  this 
ridge  may  contribute  to  its  formation. 
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(ostium  tubae  abdominale  or  infundibulum),  (b)  the  albumen 
secreting  portion,  (c)  the  isthmus,  (d)  the  uterus  (or  shell 
gland)  and  (e)  the  vagina.  The  walls  are  thin  and  soft  and 
the  tube  empty  and  collapsed.  The  duct  usually  appears  flat- 
tened laterally  so  that  the  ligaments  are  attached  at  the  ends  of 
its  greatest  diameter.  At  its  anterior  end  the  tubular  portion  of 
the  oviduct  spreads  out  into  the  funnel.  The  mouth  of  the 
funnel  lies  in  a  diagonal  position,  relative  to  the  longitudinal 
axis  of  the  bird  (cf.  Fig.  i).  This  arises  from  the  fact  that 
the  dorsal  margin  of  the  tubular  portion  of  the  duct  extends 
farther  forward  than  does  the  ventral. 

Since  the  tube  is  collapsed  laterally  its  mouth  is  a  narrow 
slit-like  opening.  The  angles  of  this  opening  lie  at  the  mid- 
dorsal  and  mid-ventral  margins  of  the  duct,  or  at  the  attach- 
ments of  the  dorsal  and  ventral  ligaments.  The  funnel  is 
short  except  at  the  angles  of  the  mouth  of  the  tube  where  it 
is  extended  into  narrow  tongues  of  tissue.  The  short  portions 
of  the  funnel  are  extensions  of  the  medial  and  lateral  halves  of 
the  duct  and  are  sometimes  called  the  lips  of  the  funnel.  The 
elongations  of  the  funnel  which  arise  at  the  angles  of  its  mouth 
are  continuous  with  the  duct  at  its  dorsal  and  ventral  margins, 
and  thus  at  the  attacliments  of  the  ligaments.  The  peritoneum 
which  covers  the  external  surface  of  these  elongations  is  con- 
tinuous with  the  peritoneum  forming  the  ligaments,  in  the  ?ame 
way  as  is  the  peritoneum  covering  the  external  surface  of  the 
tube.  The  anterior  elongation  of  the  funnel  does  not  extend 
straight  forward  in  the  cranial  direction,  but  instead  turns  lat- 
erad,  forming  an  angle  of  about  30  degrees  with  the  sagittal 
plane  of  the  animal.  It  is  suspended  from  the  anterior  lobe 
of  the  left  kidney  and  the  dorsal  body  wall  by  the  cranial  end  of 
the  dorsal  ligament.  The  posterior  elongation  of  the  funnel 
runs  caudad  parallel  to  the  oviduct  and  is  suspended  from  the 
ventral  margin  of  the  duct  by  the  cranial  part  of  the  ventral 
ligament.  These  attachments  of  the  elongations  of  the  funnel 
spread  it  out  beneath  the  caudal  and  lateral  angle  of  the  ovary. 
The  significance  of  this  fact  will  be  discussed  in  a  later  section 
of  the  paper  (p.  12). 

The  line  of  reflection  of  the  dorsal  ligament  from  the  bod}' 
peritoneum  runs  in  a  cranial  direction  a  little  to  the  left  of  the 
median  line  of  the  bodv  from  the  caudal  end  of  the  abdominal 
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cavity,  to  the  caudal  end  of  the  anterior  lobe  of  the  left  kidney. 
At  this  point  it  turns  slightly  in  a  lateral  direction,  crossing 
diagonally  the  anterior  lobe  of  the  kidney.  It  continues  in  this 
direction  to  the  fourth  thoracic  rib.  This  line  of  reflection  is 
the  dorsal  margin  of  the  ligament.  The  ligament  begins  to  turn 
laterally  at  the  level  of  the  oviduct  where  the  dorsal  margin  of 
the  tubular  portion  of  the  duct  passes  into  the  anterior  elonga- 
tion of  the  funnel.  Towards  the  cranial  end  of  the  dorsal  liga- 
ment the  distance  between  its  attachment  to  the  dorsal  body 
wall,  on  the  one  hand,  and  to  the  funnel  on  the  other  hand, 
becomes  gradually  shorter.  At  the  fourth  thoracic  rib  the  mar- 
gin of  the  funnel  itself  is  attached  to  the  body  wall.  Thus  the 
attachment  of  the  funnel  to  the  dorsal  ligament  forms  the  cranial 
margin  of  that  ligament.  Its  ventral  margin  is  its  attachment 
to  the  tubular  portion  of  the  duct.  Its  caudal  margin  is  its  line 
of  reflection  from  the  peritoneum  covering  the  caudal  wall  of 
the  abdominal  cavity.* 

The  relation  of  dorsal  ligament  and  anterior  elongation  of 
the  funnel  of  the  oviduct  to  the  abdominal  air  sac  needs  men- 
tion. At  a  point  slightly  mediad  of  the  lateral  margin  of  the 
kidney  the  line  of  reflection  of  the  Hgament  reaches  the  part  of 
the  body  wall  to  which  the  lateral  margin  of  the  abdominal  sac 
is  attached.  From  this  point  to  the  fourth  thoracic  rib  the  liga- 
ment and  the  anterior  elongation  of  the  funnel  pass  between  the 
sac  and  the  body  wall.  The  elongation  of  the  funnel  projects 
into  the  sac  and  is  surrounded  by  a  fold  of  its  wall.  Usually 
even  in  young  chicks  this  fold  in  the  wall  of  the  air  sac  is  fused 
to  the  Hgament.  In  some  individuals  the  sac  can  be  stripped 
off  leaving  the  anterior  elongation  of  .the  funnel  suspended  by 
the  dorsal  ligament. 

In  most  cases  these  simple  relations  of  the  dorsal  ligament 
exist  essentially  as  described  in  just  hatched  or  very  young 
chicks.  In  some  individuals  at  hatching,  however,  and  in  all 
cases  examined  at  maturity,  the  peritoneum  of  the  ligament  is 
^  fused  in  certain  places  with  the  peritoneum  of  the  air  sac  and 
mesentery.    One  such  region  of  fusion  has  been  described  in 

*  In  an  adult  hen  the  connective  tissue  core  of  the  dorsal  ligament  ex- 
tends through  the  layer  of  fat  between  the  peritoneum  and  the  caudal 
wall  muscles.  In  this  the  ureter,  blood  vessels  and  nerves  continue 
caudad. 
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the  preceding  paragraph.  There  is  one  other  place  where 
fusion  takes  place  between  the  ligament  and  the  dorsal  wall  of 
the  air  sac.  This  is  a  narrow  strip  along  the  dorsal  margin  of 
the  ligament  beginning  where  this  structure  passes  between  the 
sac  and  the  body  wall  and  extending  caudad  to  the  end  of  the 
sac.  This  fusion  is  often  present  in  chicks  just  hatched  and 
was  found  in  all  the  specimens  examined  at  sexual  maturity. 
Fusion  of  the  dorsal  ligament  and  the  mesentery  is  slight  in 
extent  and  occurs  only  at  the  caudal  end  of  the  ligament  be- 
tween its  medial  surface  and  the  lateral  surface  of  the  mesen- 
tery of  the  rectum. 

The  relations  of  the  ventral  ligament  are  always  simple.  Its 
dorsal  margin  is  its  line  of  attachment  to  the  ventral  margin 
of  the  oviduct.  This  margin  extends  as  far  craniad  as  does 
the  tubular  portion  of  the  duct.  Its  cranial  margin  is  its  line 
of  attachment  to  the  posterior  elongation  of  the  funnel.  At 
hatching  the  ligament  is  very  narrow  and  nearly  uniform  in 
width  throughout  the  greater  portion  of  its  course.  It  appears 
as  a  narrow  band  rounded  slightly  at  the  beginning  of  the  fun- 
nel and  limited  ventrally  at  its  cranial  end  by  the  po.sterior 
elongation  of  the  funnel.  Caudad  to  the  end  of  the  funnel  the 
ventral  margin  of  the  ligament  is  free  and  slightly  thickened. 
The  two  sheets  of  peritoneum  forming  the  ligament  are  con- 
tinuous at  its  free  ventral  margin.  The  ligament  becomes  nar- 
rower caudad  and  ends  as  a  cord  along  the  ventral  margin  of 
the  uterus. 


The  Oviduct  and  its  Ligaments  in  the  Adult. 

The  ligaments  of  the  oviduct  always  maintain  the  general 
relations  described  above.  During  the  first  four  or  five  months 
after  hatching  the  growth  of  the  oviduct  and  its  ligaments  is 
about  proportional  to  the  growth  of  the  rest  of  the  body.  With 
tlie  approach  of  functional  activity  (egg  laying)  the  isthmus, 
albumen  secreting  portion  and  funnel  of  the  oviduct  elongate 
considerably.  This  elongation  includes  the  enclosing  perito- 
enum.  At  their  attachments  to  the  duct  the  ligaments,  of 
course,  become  elongated  concurrently  with  the  growth  of  the 
duct.  At  their  opposite  margins  the  ligaments  do  not  elongate 
relativelv  but  instead  maintain  the  relations  existing  at  the  time 
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of  hatching.  In  other  words,  the  dorsal  Ugament  maintains  a 
line  of  attachment  to  the  body  wall  running  from  the  caudal 
end  of  the  body  cavity  to  the  fourth  thorasic  rib.  The  free 
ventral  margin  of  the  ventral  ligament  elongates  very  little  dur- 
ing the  growth  period,  but  becomes  thick  and  muscular.  The 
distance  between  the  attachment  of  the  dorsal  ligament  to  the 
body  wall  and  to  the  duct  increases,  varying  somewhat  in  differ- 
ent regions  of  the  duct.  The  width  of  the  ventral  ligament 
from  its  attachment  to  the  oviduct  to  its  free  ventral  margin 
increases  during  gTowth  except  at  its  caudal  end.  Here  the 
ligament  becomes  simply  a  heavy  mass  of  muscle.  Thus  at 
sexual  maturity  the  oviduct  is  suspended  in  a  fold  of  perito- 
neum which  remains  short  at  its  dorsal  and  ventral  margins 
but  which  is  elongated  where  it  encloses  the  duct. 

The  relation  of  the  oviduct  to  the  sheet  of  peritoneum  which 
forms  the  dorsal  and  ventral  ligaments  as  well  as  the  outer 
covering  of  the  duct  itself  was  described  many  years  ago  by 
Macartney  in  his  article  on  "Birds"  in  Rees'  Cyclopaedia,  Vol. 
IV.  His  description  is  as  follows  :  "The  ovarian  tube  or  ovi- 
duct during-  the  season  of  laying,  fills  the  greater  part  of  the 
lower  belly;  it  forms  a  number  of  curves  or  convolutions  simi- 
lar to  the  intestines,  which,  however,  are  not  permitted  the 
same  latitude  of  motion  amongst  each  other,  because  the  pro- 
longation of  peritoneum  which  includes  the  oviduct  is  remark- 
ably strong,  and  is  not  so  long  as  the  parts  it  contains  and  there- 
fore the  convolutions  are  coiled  close  together  and  even  some 
of  them  are  doubled  up  within  the  peritoneum.  The  dispro- 
portion between  the  oviduct  and  the  peritoneum,  which  invests 
it,  arises  from  the  additional  bulk  the  [oviduct]  *  acquires 
when  its  functions  are  exercised  whilst  the  peritoneum  must 
preserve  at  its  back  part  its  original  extent,  i.  e.,  the  length  of 
the  left  kidney,  from  the  middle  of  which  it  is  reflected." 

As  a  result  of  the  enlargement  incident  to  commencing  func- 
tional activity  the  albumen  secreting  portion  and  the  isthmus 
are  thrown  into  convolutions.  The  anterior  and  posterior  elon- 
gations of  the  funnel  increase  in  length.  The  peritoneum  cov- 
ering the  uterus  elongates  very  little  more  than  is  necessitated 


*  There  is  an  obvious  typographical  error  in  the  original  text  which 
here  reads  "ovary"  instead  of  "oviduct." 
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by  the  growth  of  the  body  w.all  from  which  it  is  suspended.* 
In  the  region  of  the  uterus  the  ventral  margin  of  the  dorsal 
ligament  is  only  a  little  longer  than  its  dorsal  margin. 

As  a  result  of  the  growth  changes  which  have  been  described 
in  detail  above  both  the  dorsal  and  ventral  ligaments  of  the 
oviduct  come  finally  to  have,  in  general,  a  fan  shape.  The 
truncated  apices  of  the  two  "fans"  are  the  dorsal  and  ventral 
margins  of  the  dorsal  and  ventral  ligaments  respectively.  The 
long,  outspread  borders  of  the  "fans"  are  represented  by  the 
lines  of  attachment  of  the  ligaments  to  the  oviduct.  The  ven- 
tral ligament  as  a  whole  is  strictly  fan  shaped.  In  the  case  of 
the  dorsal  ligament  only  the  anterior  portion  is  spread  into  a 
"fan."  The  fan  shaped  portion  of  the  dorsal  ligament  is  con- 
tinuous caudad  with  the  nearly  straight  portion  which  suspends 
the  uterus. 

The  general  relations  of  the  ligaments  which  have  been  de- 
scribed are  shown  in  Figures  6  and  7.  Figure  6  shows  the 
ventral  ligament,  and  Figure  7  shows,  besides  a  small  portion 
of  this,  about  three- fourths  of  the  dorsal  ligament  (D). 
The  method  used  in  making  the  preparations  from  which  these 
photographs  were  taken  is  described  in  a  later  section  of  the 
paper  (p.  9). 

At  the  functional  period  the  ligaments  are  ver\-  vascular. 
In  the  region  of  the  oviduct  the  large  vessels  break  up  into 
branches  which  pass  forward  and  backward  on  the  oviduct, 
often  anastomosing  with  other  branches  either  in  the  ligaments 
or  on  the  walls  of  the  oviduct. 

The  Musculature  of  the  Ligaments  of  the  0\"iduct. 

Early  in  the  study  of  the  ligaments  of  the  oviduct  it  became 
clear  that  these  structures  contained  a  very  considerable  amount 
of  smooth  muscular  tissue.  Special  attention  was  then  devoted 
to  a  study  of  the  character  and  distribution  of  this  musculature. 

At  first  histological  sections  were  employed,  but  large  surface 
mounts  of  the  ligaments  and  adjacent  oviduct  walls  also  proved 
verv  valuable  in  determining  the  origin,  direction  and  distribu- 

*  The  glandular  surface  of  the  uterus  is  increased  by  the  elongation  of 
the  inner  layers  of  the  oviduct  which  are  thrown  into  folds  within  the 
peritoneum. 
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tion  of  the  muscle  bundles.  For  such  preparations  oviducts  were 
removed  by  cutting  the  peritoneum  lining  the  dorsal  body  wall 
a  little  to  either  side  of  the  line  of  reflection  of  the  dorsal  liga- 
ment. This  peritoneum  was  then  stripped  off  the  body  wall 
and  kidney.  One-half  of  the  oviduct  was  then  cut  away  at  its 
dorsal  and  ventral  margins  leaving  the  other  half  attached  to 
the  ligaments.  The  portions  of  the  duct  and  ligaments  desired 
for  study  were  selected.  From  these  the  glandular  part  of  the 
wall  of  the  oviduct  was  removed  by  careful  scraping.  By  exer- 
cising sufficient  care  in  this  operation  it  is  possible  to  remove 
practically  all  of  the  glandular  part  of  the  wall,  and  leave  the 
underlying  muscular  and  peritoneal  layers  intact. 

Such  preparations  were  fixed  in  two  different  ways.  When 
the  specimen  was  intended  for  microscopic  study  it  was  care- 
fully spread  out  on  a  wax  bottomed  dissecting  pan  and  exposed 
to  the  action  of  osmic  acid  vapor  for  from  15  to  20  minutes. 
The  hardened  sheet  of  tissue  was  then  washed  for  3  or  4  hours 
in  running  water,  then  stained  in  picro-haematoxylin  (Conk- 
lin),  dehydrated,  cleared  in  cedar  oil  and  mounted  in  balsam 
between  ordinary  "3^x4"  lantern  slide  covers.  Specimens  to 
be  used  for  macroscopic  examination,  and  to  be  photographed 
(cf.  figures  6-9),  were  fixed  in  Gilson's  mercuro-nitric  fluid 
after  first  being  carefully  stretched  in  a  wax  bottomed  dish. 
The  time  of  fixation  was  from  18  to  24  hours.  This  method 
of  fixation  renders  the  muscle  fibers  white  and  when  treated 
with  alcohol  the  other  parts  of  the  ligament  become  nearly 
transparent.  When  these  preparations  are  placed  against  a 
black  background  the  muscle  bundles  and  blood  vessels  stand 
out  very  sharply.  Such  Gilson  specimens  were  usually  not  per- 
manently mounted  but  simply  spread  out  on  a  black  background 
for  study  or  to  be  photographed. 

By  means  of  these  various  preparations  it  was  possible  to 
determine  the  extent  of  the  musculature  of  the  ligaments  and 
the  relation  of  this  to  the  intrinsic  musculature  of  the  oviduct. 
This  musculature  is  best  developed  and  hence  easiest  studied 
when  the  hen  is  in  laying  condition. 

The  muscle  fibers  of  the  dorsal  ligament  have  their  origins 
in  a  line  near  the  medial  side  of  its  dorsal  margin.  Here  the 
bundles  of  muscle  fibers  are  quite  large  but  as  they  pass  ventrad 
toward  the  duct  they  spread  out  in  the  ligament,  breaking  up 
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into  smaller  bundles.  These  smaller  bundles  anastomose  fre- 
quently as  they  approach  the  oviduct  (figures  7,  8  and  9).  At 
the  attachment  of  this  ligament  to  the  oviduct  these  bands  of 
fibers  continue  around  the  duct.  !Most  of  them  pass  to  the 
medial  side  (figures  8,  9.). 

The  free  ventral  margin  of  the  ventral  ligament  in  the  laying 
hen  is  a  solid  muscular  cord  3  to  6  mm.  in  diameter.  This  cord 
becomes  heavier  toward  the  caudal  end  of  the  ligament.  From 
liiis  cord  bundles  of  fibers  extend  on  either  side  toward  the 
oviduct  in  much  the  same  way  as  has  already  been  described 
for  the  muscle  bundles  on  the  medial  side  of  the  dorsal  liga- 
ment. These  fibers  continue  around  the  oviduct.  Some  of  the 
fibers  pass  to  the  medial  and  some  to  the  lateral  side  of  the  duct. 

Most  of  the  above  points  are  shown  in  the  preparations  of 
which  figures  6-9  are  photographs.  Figures  6  and  7,  which 
have  been  used  to  show  the  shape  of  the  ligaments  at  sexual 
nzaturity  also  show  the  musculature  of  the  ligaments.  Figure 
6  is  a  photograph  of  the  ventral  ligament.  It  shows  the  heavy 
muscular  cord  at  the  free  ventral  margin.  This,  cord  is  much 
heavier  at  the  caudal  than  at  the  cranial  end.  From  this  cord 
the  interwoven  bundles  are  seen  separating,  breaking  up  into 
smaller  bundles  and  spreading  out  in  the  ligament  as  they  pass 
toward  the  oviduct.  Xear  the  margin  from  which  the  duct  has 
been  cut  many  of  the  fii>ers  are  seen  anastomosing. 

Figure  7  shows  the  origin  of  the  separate  muscle  bundles 
r.ear  the  dorsal  margin  of  the  dorsal  ligament.  This  photo- 
graph is  taken  from  the  lateral  side  of  the  duct  so  that  the 
muscle  origins  here  show  through  the  air  sac  wall  and  the  peri- 
toneum of  the  lateral  side  of  the  ligament.  These  bundles  are 
seen  breaking  up  into  smaller  bundle?  and  the  small  bundles 
are  seen  anastomosing  as  they  pass  to  the  duct.  In  the  anterior 
portion  where  the  funnel  and  anterior  end  of  the  duct  are 
attached  some  of  the  muscle  bundles  can  be  followed  as  they 
pass  onto  the  wall  of  the  duct. 

Figures  8  and  9  are  photographs  of  opposite  sides  of  the 
same  preparation.  This  preparation  is  a  piece  of  the  medial 
half  of  the  caudal  end  of  the  isthmus  and  the  attached  h"ga- 
ments  of  the  oviduct  of  a  laying  hen.  The  lateral  half  of  the 
oviduct  has  been  removed  and  the  glandular  layer  scraped  ♦rom 
the  medial  half.    Figure  8  is  a  photograph  of  the  lateral  aspect 
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of  this  preparation.  The  dorsal  Hgament  lies  toward  the  top 
and  the  ventral  ligament  toward  the  bottom  of  the  photograph. 
The  left  margin  is  the  anterior  end  of  this  piece  of  the  oviduct 
and  ligaments.  The  heavy  muscular  mass  which  shows  at  the 
tottom  of  the  photograph  is  the  caudal  end  of  the  free  margin 
of  the  ventral  ligament.  From  this  the  fiber  bundles  pass  out 
into  the  ligament  and  separate  into  smaller  bundles  as  the  ovi- 
duct is  approached.  The  cut  ends  of  some  of  the  fiber  bundles 
appear,  rather  indistinctly,  where  the  lateral  wall  of  the  duct 
was  cut  away.  Some  of  the  bundles  can  be  traced  onto  the 
medial  wall  of  the  oviduct  where  they  lie  below  the  circular 
fibers  which  also  appear  in  the  photograph.  In  the  dorsal  liga- 
ment most  of  the  muscle  fibers  lie  below  the  blood  vessels  but 
some  of  them  accompany  these  vessels.  At  the  margin  of  the 
oviduct  many  of  these  fibers  can  be  seen  passing  beneath  the 
layer  of  circular  fibers. 

Figure  9  shows  the  medial  aspect  of  the  same  preparation 
figured  in  Figure  8.  The  dorsal  ligament  lies  toward  the  'top 
and  the  ventral  toward  the  bottom  as  before.  In  Figure  9, 
however,  the  anterior  end  of  the  preparation  lies  to  the  right. 
The  continuation  of  the  muscle  bundles  from  the  ligaments  to 
the  duct  show  more  clearly  than  in  Figure  8  since  they  here 
lie  above  the  intrinsic  circular  fibers  of  the  duct.  The  fiber 
bundles  in  the  dorsal  ligament  show  above  the  blood  vessels. 
The  origins  of  these  bundles  are  seen  near  the  dorsal  margin 
of  the  ligament.  The  origin  of  a  number  of  the  bundles  shown 
in  this  preparation  are  crowded  together  near  the  center  of 
the  part  of  the  dorsal  margin  which  is  shown  here. 

Sections  of  a  young  oviduct  with  the  ligaments  attached  show 
these  bundles  of  muscle  fibers  arranged  in  layers  near  the  peri- 
toneal surfaces  of  the  ligaments.  These  layers  of  muscle  bun- 
dles are  continuous  with  the  outer  muscular  layer  of  the  wall 
of  the  oviduct.  The  ventral  ligament,  as  has  been  noted,  has 
a  heavy  mass  of  muscle  bundles  near  its  free  margin.  This 
mass  of  muscle  separates  into  two  distinct  layers,  one  near  the 
peritoneum  of  each  side  of  the  ligament.  At  the  ventral  mar- 
gin of  the  duct  these  muscle  layers  continue  around  it,  each 
preserving  the  same  relation  to  the  peritoneum  which  it  has  in 
the  ligament  In  chicks  up  to  4  months  old,  at  least,  the 
two  layers  of  muscles  which  pass  to  either  side  of  the  duct  are 
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nearly  equal  in  thickness.  In  the  dorsal  ligament,  however, 
the  majority  of  the  muscle  bundles  are  in  relation  to  the  peri- 
toneum on  the  medial  side  of  the  ligament  and  are  continuous 
with  the  muscle  layer  on  that  side  of  the  oviduct. 

From  the  facts  which  have  been  brought  out  in  this  section 
it  appears  that  in  the  domestic  fowl  the  outer  muscle  layer  of 
the  oviduct  is  continuous  with  the  muscle  fibers  from  the  liga- 
ments. This  is  similar  to  the  condition  in  m.ammals  where  the 
outer  longitudinal  layer  of  muscle  of  the  uterus  develops  from 
the  muscle  fibers  in  the  broad  ligament.* 

The  Normal  Relations  of  the  Cranial  End  of  the  Ovi- 
duct AND  its  Ligaments  to  the  Ovary,  and  the  Signifi- 
cance OF  These  Relations. 

In  all  vertebrate  animals  the  ovum  at  the  time  of  ovulation 
is,  theoretically,  cast  off  from  the  ovary  into  the  abdominal  cav- 
ity. From  the  abdominal  cavity  it  must  get  to  the  outside  through 
the  oviduct.  It  is  obviously  of  the  highest  importance  that  the 
ovum  should  practically  never  fail  to  get  into  the  oviduct.  There 
exist  among  the  different  vertebrate  classes  a  whole  series  of 
different  structures  and  modes  of  physiological  behavior,  if  this 
term  may  be  used,  apparently  adapted  to  ensure  this  result. 
Thus  in  mammals  the  fimbriated  funnel  of  the  Fallopian  tube 
wraps  itself  around  the  ovary  'at  ovulation  in  such  a  way  that 
while  theoretically  the  egg  drops  from  the  ovary  into  the  ab- 
dominal cavity,  practically  it  drops  into  the  oviduct. 

In  the  course  of  the  present  anatomical  study  it  has  been 
found  that  the  normal  visceral  relations  in  a  laying  hen  are 
such  that  the  ovary  is  practically  walled  off  by  peritoneal  sur- 
faces from  the  rest  of  the  abdominal  cavity.  Practically  the 
onlv  line  of  egress  from  the  "ovarian  pocket''  presently  to  be 

*  Cf.  Kreitzer.  Anatomische  Untersuchungen  iiber  die  Muskulatur  der 
iiicht  schwangeren  G'^b.irmutter.  Land.  Beitr.  zur  Anrt.  und  Histol. 
St.  Petersburg,  iS"? 

Heyken,  G.  *  r>  lomische  Untersuchungen  iiber  die  Mubkuhtur  der 
breiten  Mutterbander.  Gekr.  Preisschr.,  Inaug. — Dissert.  Kiel.  iSgn. 

An  excellent  general  account  of  this  mammalian  musculature  is  ti'vcn 
in  Nagel,  W.,  Die  weiblichen  Geschlechtsorgane,  in  Bardeleben's  Hanii- 
buchs  der.  Anatomic  des  Menschen,  7  Bd,  II  Teil.  i  Abteilung.  Jena 
(Fischer)  1896. 
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described,  is  through  the  ostium  tubae  abdominale  of  the  ovi- 
duct. In  other  words  it  is  easy  of  demonstration  that  so  far 
as  the  anatomical  relations  are  concerned,  an  egg  discharged 
from  the  ovary  cannot  get  far  away  from  the  funnel  of  the 
oviduct.  Without  any  reference  to  the  activity  of  the  funnel 
itself  the  eggs  separated  from  the  ovary  would  as  a  mechanical 
necessity  from  the  normal  anatomical  relations  be  brought  close 
to  its  mouth.  It  is  the  purpose  of  this  section  to  describe  these 
relations  and  to  show  how  this  "ovarian  pocket"  is  formed. 

The  walling  off  of  the  ovary  in  the  hen  is  effected  by  the  left 
abdominal  air  sac  and  a  part  of  the  intestine  and  mesentery. 
These  structures  in  their  mutual  relations  form  what  may  be 
called  a  "pocket"  in  which  the  ovary  lies.  The  dorsal  wall  of 
this  "pocket"  is  formed  by  the  body  wall  to  which  the  ovary 
is  attached.  The  ventral  wall  of  the  "pocket"  is  formed  by 
the  dorsal  wall  of  the  air  sac.  The  medial,  cranial  and  lateral 
limits  of  the  pocket  are  formed  by  a  fusion  of  the  wall  of  the 
air  sac  to  the  mesentery  and  body  wall.  Caudad  the  boundary 
is  composed  of  the  transverse  part  of  the  small  intestine  and 
the  caudal  portion  of  the  left  coecum  with  their  attached  mesen- 
tery and  peritoneum.  There  is  a  small  open  space  dorsal  to 
the  junction  of  the  left  coecum  and  rectum  and  lateral  to  the 
rectum.  In  this  space  lies  the  mouth  of  the  frmnel.  The  ovi- 
duct which  lies  to  the  left  of  the  rectum  and  its  mesentery  here 
passes  into  the  funnel. 

The  detailed  description  of  these  relations  follows.  The  left 
abdominal  air  sac  extends  from  the  anterior  end  of  the  abdom- 
inal cavity  as  far  caudad  as  a  line  connecting  the  caudal  end  of 
the  gizzard  with  the  caudal  end  of  the  pubis.  It  is  as  wide  as 
the  left  half  of  the  cavity  extending  from  the  mesentery  to  the 
lateral  body  wall.  This  sac  is  attached  in  a  band  around  its 
medial,  cranial  and  lateral  margins.  Its  caudal  margin  and 
dorsal  and  ventral  surfaces  are  free.  Mesially  this  attachment 
is  to  the  mesentery  connecting  the  left  coecum  to  the  dorsal 
margin  of  the  gizzard  and  also  to  the  mesentery  of  the  proven- 
triculus,  or  glandular  portion  of  the  stomach.  At  the  anterior 
end  of  the  body  cavity  the  attachment  of  the  air  sac  passes  to 
the  body  wall  and  runs  in  front  of  the  anterior  end  of  the  ovary 
and  suprarenal  body.  At  the  craniolateral  angle  of  the  body 
cavity  the  band  of  attachment  passes  in  a  widening  belt  along 
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the  lateral  side  of  the  ovary  and  oviduct  as  far  backward  as  the 
caudal  margin  of  the  sac.  This  lateral  attachment  of  the  sac 
is  to  the  kidney,  dorsal  oviduct  ligament,  and  body  wall. 

The  air  sac  thus  forms  a  partition  to  the  body  cavity  com-  - 
plete  as  far  caudad  as  it  extends.*  ^'entral  to  the  sac  he  the 
left  lobe  of  the  liver,  the  proventriculus,  the  spleen  and  the 
gizzard,  while  the  cavity  dorsal  to  the  sac  contains  the  ovary 
and  parts  of  the  intestine  and  oviduct.  In  the  normal  condition 
the  sac  contains  little  air  and  clings  to  the  organs  which  lie 
dorsal  to  it.  The  ovary  occupies  the  anterior  end  of  the  cavity 
dorsal  to  the  sac.  Since  the  attachment  of  the  air  sac  passes 
along  the  medial,  cranial  and  lateral  margins  of  the  ovar\^  this 
organ  is  walled  off  from  the  other  viscera  in  all  directions 
except  caudally  by  the  anterior  portion  of  this  sac. 

The  caudal  relation  of  the  ovary  to  the  rest  of  the  viscera 
depends  on  its  size.  It  changes  as  the  ovary  enlarges  with 
the  approach  of  a  laying  period  or  egg  cycle.  In  pullets  and 
hens  not  in  laying  condition  the  reproductive  organs  are  small 
au'l  the  other  viscera  occupy  most  of  the  abdominal  cavity.  A 
part  of  the  intestines  crowd  forward  between  the  ovary  and 
the  air  sac.  The  viscera  normally  found  in  this  position  are 
the  transverse  part  of  the  small  intestine  and  that  portion  of 
the  left  coecum  which  lies  parallel  to  it.T  The  mesentery  of 
this  part  of  the  intestine  is  reflected  from  the  body  wall  just 
caudal  to  the  attachment  of  the  ovar}-.  Mesially  it  is  fused 
with  the  mesenterv  of  the  proventriculus  and  laterally  it  is  con- 

*  Butler  (Proc.  Zoo!.  Soc.  London.  1S89.  pp.  45^-474.  Plates  XLVI- 
XLIX)  describes  and  figures  on  both  sides  in  both  sexes  of  the  chick  a 
partition  which  he  calls  the  oblique  abdomitwl  sc(<tunt  or  the  anterior 
part  of  the  post  hepatic  septum.  He  shows  by  a  study  of  the  embr\-ology 
that  this  septum  develops  in  connection  with  the  abdominal  air  sacs 
which  grow  between  and  separate  its  two  layers  of  peritoneum.  In  the 
adult  this  septum  is  apparently  represented  by  the  peritoneum  covering 
the  sacs.  He  does  not  discuss  the  relation  of  this  partition  to  the  vis- 
cera but  his  figures  show  the  gonads  lying  dorsal  to  it.  On  the  left  side 
of  the  female  they  show  the  ovary  shut  off  from  the  viscera  by  the  sac. 
In  the  present  paper  this  partition  of  the  left  side  of  the  female  is  de- 
scribed as  it  appears  in  the  adult,  i.  e..  as  the  left  abdominal  air  sac 

tin  two  individuals  this  part  of  the  intestine  and  coecum  was  found 
to  lie  caudal  to  the  ovar\-  and  dorsal  to  a  loop  of  the  small  intestine 
which  projected  forward  ventral  to  the  ovar\-.  In  neither  of  these  cases 
were  there  large  yolks  on  the  ovary. 
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tinuous  with  the  mesentery  of  the  rectum  at  the  junction  of  the 
small  intestine  and  rectum.  The  coeca  lie  parallel  tO'  the  most 
caudal  portion  of  the  small  intestine,  to  which  they  are  attached 
by  peritoneum.  They  enter  opposite  sides  of  the  rectum  just 
behind  the  ileocolic  valve.  Where  the  coeca  parallel  the  trans- 
verse part  of  the  small  intestine  the  left  one  lies  craniad  and 
ventrad  to  the  intestine.  The  right  coecum  lies  caudal  and 
dorsal  to  it.  The  left  coecum  thus  lies  farther  forward  on  the 
ovary  than  does  the  intestine. 

When  a  laying  period  is -approached  the  growing  yolks  on 
the  ovary  crowd  the  viscera  caudad.  The  intestine  and  coecum 
are  forced  backward  and  downward  from  the  ovary.  The 
mesentery  of  the  intestine,  the  intestine  itself,  the  peritoneum 
joining-  the  left  coecum  of  the  intestine,  and  the  left  coecum 
itself,  form  a  partition  between  the  ovary  and  the  other  vis- 
cera. This  partition  is  incomplete  dorsal  to  the  end  of  the 
left  coecum  and  lateral  to  the  anterior  end  of  the  rectum.  This 
space  is  at  the  caudolateral  angle  of  the  ovary  and  here  the 
mouth  of  the  funnel  is  spread  out  facing  that  organ.  It  is  thus 
in  the  position  most  advantageous  to  receive  the  mature  yolks. 


Fig.  2.  Diagram  of  a  cross-section  of  the  left  half  of  the  body  of  a 
hen  in  a  plane  cranial  to  the  mouth  of  the  funnel  of  the  oviduct. 
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Fig.  4.  Diagram  of  a  portion  of  a  longitudinal  section  through  the  left 
side  of  the  body  of  a  hen.  The  plane  of  section  is  slightly  mediad  of 
the  funnel  mouth. 


Figures  2,  3,  4,  and  5  are  diagrams  representing  the  relation 
of  the  ovary  to  the  air  sac,  the  intestine,  the  left  coecum  and 
the  mesentery,  and  to  the  mouth  of  the  funnel.  Figure  2  rep- 
resents a  cross  section  near  the  anterior  end  of  the  sac.  It 
shows  the  ovary  lying  dorsal  to  tlie  sac  which  is  attached  to 
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Fig.  5.  Like  Fig.  4  except  that  the  plane  of  section  is  here  farther 
laterad  and  goes  through  the  funnel  mouth. 

the  mesentery  and  lateral  body  wall.  The  anterior  prolonga- 
tion of  the  funnel  lies  between  the  air  sac  and  the  body  wall 
lateral  to  the  dorsal  line  of  the  band  of  attachment  of  the 
sac.  Figure  3  is  a  diagram  of  a  cross-section  caudal  to  the 
ovary  through  the  coecum,  intestine  and  mesentery,  which  wall 
off  the  ovary  caudad.  It  shows  the  coecum  lying  against  the 
dorsal  wall  of  the  sac  and  connected  to  the  transverse  part  of 
the  small,  intestine ;  the  transverse  part  of  the  intestine  with  its 
mesentery;  the  fusion  of  this  mesentery  with  the  mesentery  of 
the  stomach ;  and  the  peritoneal  connection  of  the  coecum  to 
the  dorsal  wall  of  the  gizzard,  to  which  the  medial  margin  of 
the  air  sac  is  here  attached.  The  mouth  of  the  funnel  is  shown 
dorsal  to  the  end  of  the  coecum  and  lateral  to  the  intestine  and 
its  mesentery. 

Figure  4  represents  a  longitudinal  section  through  the  "ova- 
rian pocket"  mediad  of  the  mouth  of  the  funnel.  It  shows  the 
ovary  lying  dorsal  to  the  air  sac  and  walled  off  behind  by  the 
coecum  and  intestine  with  their  attached  peritoneum  and  mesen- 
tery. Figure  5  represents  a  similar  longitudinal  section  through 
the  mouth  of  the  funnel.  It  shows  the  ovary  dorsal  to  the  wall 
of  the  sac  and  the  funnel  caudal  to  the  ovary  and  dorsal  to  the 
end  of  the  coecum. 

The  dotted  lines  numbered  4  and  5  in  figures  2  and  3  repre- 
sent the  planes  of  the  sections  shown  in  figures  4  and  5  re- 
spectively. The  dotted  lines  numbered  2  and  3  in  figures  4 
and  5  represent  the  planes  of  the  section  shown  in  figures  2 
and  3  respectively. 
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The  walling  in  of  the  ovary  in  all  directions  except  the  one 
occiipied  by  the  mouth  of  the  oviduct  in  the  manner  described 
must  tend  to  decrease  the  chance  of  yolks  getting  free  in  the 
body  cavity.  Even  Avith  this  arrangement  such  an  accident 
s  ometimes  happens.  In  autopsies  of  a  large  number  of  laying 
hens  in  a  few  cases  yolks  have  been  found  among  the  viscera, 
lumors  which  appeared  to  be  formed  around  such  yolks  have 
also  occasionally  been  found.  It  is  not  possible  with  our  pres- 
ent knowledge  to  draw  conclusions  as  to  the  extent  of  this 
apparent  structural  adaptation  among  birds.  Even  in  the  spe- 
cies where  the  air  sacs  have  been  carefully  studied,  the  descrip- 
tion of  their  attachments  and  position  in  relation  to  the  viscera 
have  not  been  given  in  detail.  From  such  descriptions  as  exist 
it  appears  that  the  left  abdominal  air  sac  does  not  uniformly 
isolate  the  genital  organs  so  completely  as  is  here  described  for 
the  domestic  fowl. 

Owen*  states  that  "the  air  receptacles  of  the  thoracic-abdom- 
inal cavity  present  varieties  in  their  relative  sizes  and  modes 
of  attachment  in  different  birds"  (meaning  different  species). 
IMuller  **  states  that  in  the  pigeon  the  walls  of  the  abdominal 
air  sacs  are  almost  entirely  free.  Baert  has  demonstrated  that 
the  abdominal  air  sacs  are  absent  in  the  cassowan,-.  Data  are 
wanting  as  to  whether  the  oblique  abdominal  septum  of  Butler 
occurs  in  these  cases.  It  is  possible  that  this  septum  occurs 
throughout  the  class  Azrs  even  when  the  abdominal  air  sacs 
bear  other  relations  than  those  described  in  the  domestic  fowl, 
or  even  when  they  are  absent. 

The  general  result  of  this  section  of  the  paper  is  to  show, 
with  detailed  anatomical  description  of  the  relations  involved, 
that  there  is  formed  in  the  hen  a  sort  of  "pocket"  in  which  the 
ovary  lies.  This  "pocket"  is  of  such  a  nature  that,  quite  apart 
from  any  physiological  activity  on  the  part  of  the  funnel  of  the 
oviduct,  the  ova  separated  from  the  ovary  at  ovulation  are 
mechanically  directed  towards  the  funnel  mouth. 

*  Owen.  R.  On  the  Anatomy  of  Vertebrates.  Vol.  II.  Birds  and 
^ilammals.    London  (Longmans)  1S66. 

**  Miiller,  B.  The  Air  Sacs  of  the  Pigeon.  Smithsonian  Misc.  Col. 
Quarterly  Issue,  Vol.  50,  Part  3,  No.  1724,  pp.  365-414. 

t  Baer,  M.  Beitrage  zur  Kenntnis  der  Anatomic  und  Physiologic  der 
Atemwerkzeuge  bei  den  ^"ogeh^.  Ztschr.  wiss.  Zool.  Bd.  6i. 
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Summary. 

This  paper  presents  the  resuUs  of  a  detailed  anatomical  study 
A  the  ligaments  of  the  oviduct  of  the  domestic  fowl. 

It  is  shown  that  the  dorsal  and  ventral  ligaments  undergo  a 
progressive  change  in  shape  and  size  relations  as  the  oviduct 
enlarges  in  preparation  for  functional  activity.  The  character 
of  these  changes  is  described. 

It  is  further  shown  that  the  ligaments  of  the  oviduct  possess 
a  definite  and  well  developed  musculature  which  is  continuous 
with  the  outer  muscular  layer  of  the  oviduct.  The  physiology 
of  this  musculature  of  the  Hgaments  is  now  under  investigation 
in  this  laboratory. 

Finally  it  is  shown  that  the  mutual  relations  of  the  abdominal 
viscera  are  such  as  virtually  to  form  a  "pocket"  in  which  the 
ovary  lies.  This  walling  off  of  the  ovary  is  of  such  character 
as  to  tend  mechanically  to  direct  detached  ova  to  the  mouth  of 
the  oviduct. 

Description  of  Plates. 

Figure  6:  A  photograph  of  the  ventral  ligament  of  the  ovi- 
duct of  a  laying  hen  showing  its  form  and  musculature.  The 
ragged  outer  border  is  the  cut  dorsal  margin,  i.  e.,  the  margin 
along  the  oviduct.  The  short  smooth  border  in  the  center  of 
the  photograph  is  the  free  ventral  margin.  The  thin  cut  sur- 
face extending  from  the  ventral  to  the  dorsal  margin  of  the 
ligament  is  the  anterior  margin  cut  along  its  attachment  to  the 
posterior  elongation  of  the  funnel.  The  thick  wedge-shaped 
portion  which  shows  at  the  opposite  end  of  the  ventral  margin 
is  the  caudal  end  of  the  ligament  cut  from  the  anterior  end  of 
the  uterus.    This  photograph  is  natural  size. 

Figure  y.  A  photograph  showing  the  form  and  musculature 
of  the  funnel,  a  short  portion  of  the  tubular  part  of  the  oviduct, 
and  the  anterior  portion  of  both  ligaments  removed  from  a  lay- 
ing hen.  The  dorsal  ligament  is  shown  for  about  three-fourths 
of  its  length.  The  lateral  half  of  the  oviduct  is  cut  away  along 
the  attachment  of  the  ligaments.  The  glandular  layer  of  the 
duct  was  scraped  away  (cf.  p.  9)  in  the  tubular  portion  of  the 
duct  leaving  only  the  muscular  and  peritoneal  layers. 
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The  significance  of  the  letters  in  this  figure  is  as  follows : 
A,  anterior  elongation  of  funnel ;  P,  posterior  elongation  of 
funnel ;  F,  funnel  (ostiut7i  tubae  abdominale)  :  D,  dorsal  liga- 
ment; O,  one  half  (left)  of  wall  of  anterior  tubular  portion 
of  the  oviduct,  from  which  the  glandular  part  of  the  wall  has 
been  removed  by  scraping;  S,  portion  of  the  air  sac  wall. 

The  anterior  margin  of  the  dorsal  ligament  shows  along  the 
attachment  to  the  anterior  prolongation  of  the  funnel.  The 
ventral  margin  shows  along  the  attachment  to  the  tubular  por- 
tion of  the  duct  as  far  as  this  goes,  and  then  as  a  cut  edge  from 
which  the  duct  has  been  removed.  In  order  to  spread  the 
dorsal  ligament  out  flat  in  this  preparation  a  cut  was  made  near 
the  posterior  end  of  the  dorsal  margin  extending  about  half 
way  to  the  ventral  margin.  This  cut  shows  just  to  the  right  of 
the  end  of  the  anterior  elongation  of  the  funnel. 

A  portion  of  the  wall  of  the  air  sac  (S)  which 'is  fused  to 
the  dorsal  part  of  the  ligament  is  left  attached.  It  is  spread 
back  toward  the  dorsal  margin  of  the  ligament  and  is  so  trans- 
parent that  it  shows  only  beyond  the  margin  of  the  ligament 
and  between  the  edges  of  the  cut  made  to  flatten  the  latter. 
The  ventral  margin  of  the  band  of  fusion  can  be  distinctly  seen. 
This  photograph  is  about  four-fifths  natural  size. 

Figure  8.  A  photograph  showing  the  musculature  of  the 
medial  half  of  the  caudal  end  of  the  isthmus  and  the  portions 
of  the  dorsal  and  ventral  ligaments  which  attach  to  it.  The 
lateral  half  of  this  portion  of  the  duct  was  removed  by  cutting 
it  along  the  attachment  of  the  dorsal  and  ventral  ligaments.  The 
glandular  layer  of  the  oviduct  was  scraped  away  leaA^ing  only 
the  muscular  and  peritoneal  layers.  In  the  photograph  the. 
dorsal  ligament  lies  above  and  the  ventral  ligament  below  the 
oviduct.  The  anterior  end  of  the  preparation  lies  to  the  left. 
This  photograph  shows  the  lateral  aspect  of  the  preparation. 
Natural  size. 

Figure  0.  A  photograph  of  the  medial  aspect  of  the  same 
preparation  shown  in  lateral  view  in  Figure  g.  The  dorsal  lig- 
ament lies  above  and  the  ventral  ligament  below  the  o%nduct 
as  in  figure  8.  The  anterior  end  of  the  preparation  lies  to 
the  right.    Xatural  size. 
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